The Affordable Care Act (ACA) requires employers with at least 50 full-time-equivalent employees to offer "affordable" health insurance to employees working 30 or more hours per week. If employers do not comply with the mandate, they may face substantial financial penalties. Employers can potentially circumvent the mandate by reducing weekly hours below the 30-hour threshold or by using other nonstandard employment arrangements (direct-hire temporaries, agency temporaries, small contractors, and independent contractors). We examine the effects of the ACA on short-hours, part-time employment. Using monthly CPS data, we estimate that the ACA resulted in an increase in low-hours, involuntary part-time employment of a half-million to a million workers in retail, accommodations, and food services, the sectors in which employers are most likely to reduce hours if they choose to circumvent the mandate, and also the sectors in which low-wage workers are most likely to be affected. Our empirical strategy uses as a control group Hawaii, which has had a more stringent employer health insurance mandate than that of the ACA for several decades. The findings are robust to placebo tests and alternative specifications.
Despite considerable improvement since the Great Recession, the labor market continues to show signs of weakness, with historically low labor force participation rates and flat or minimal growth in real wages and benefits. In this context, the implementation of the Patient Protection and Affordable Care Act (ACA) presents an opportunity to significantly improve compensation, particularly for low-wage workers. Employer-sponsored health insurance is an important component of compensation, though its incidence was declining sharply prior to the ACA, both because fewer employers were offering this benefit and because employers have passed along higher premium costs to employees, leading fewer of them to take health insurance when offered (Vistnes et al. 2010) . Under the ACA's provisions, employers with at least 50 fulltime-equivalent workers (FTEs) are required to offer "affordable" health insurance meeting minimum standards of coverage to their full-time employees, defined as those who work at least 30 hours per week. Large employers who do not offer any health insurance to full-time employees, whose policies do not cover minimum benefits, or who do not cover a sufficient share of the policy's premium may face substantial financial penalties.
While the employer mandate in the ACA is intended to increase employer-sponsored health insurance and thereby improve workers' compensation and the quality of jobs, some are concerned it could backfire. In theory, to the degree that employees value the health insurance benefit offered, employers may pass along the premium costs to workers in the form of lower real wages or other reduced benefits. Particularly for low-wage workers, however, employers' ability to lower wages may be constrained by the minimum wage. Moreover, employers may avoid cutting nominal wages because of adverse effects on morale and productivity, and inflation may not be a viable mechanism to reduce real wages if the relatively low rates of price growth of the recent past persist.
Alternatively, large employers may increase their use of workers in staffing arrangements that are not covered by the employer mandate: workers averaging less than 30 hours per week or working in organizations with fewer than 50 full-time employees. Federal rules stipulate that to determine work hours for a particular employee, an employer may use up to a 12-month "look back" period to establish whether an employee works an annual average of 30 hours per week.
As a result, employers will not be required to offer insurance to many, if not most, on-call and temporary workers. To circumvent the mandate, therefore, employers may choose to reduce standard weekly hours below 30 or shift their mix of staffing toward greater use of on-call, direct-hire temporaries, or agency temporaries. Additionally, employers may choose to outsource certain tasks to firms with fewer than 50 full-time employees. Ironically, the employer mandate could reduce the quality of jobs for low-and middle-skilled workers by increasing the share of low-hours part-time, temporary, and contract employment-categories that often are associated with relatively low compensation and job instability.
Reflecting such concerns, a July 2013 letter from three of the largest labor unions to congressional leaders argued that the law would "shatter not only our hard-earned health benefits, but destroy the foundation of the 40-hour work week that is the backbone of the American middle class."
1 The union leaders argued, and some public accounts confirm, that employers would be incentivized to keep or cut workers' hours to below 30 hours per week to avoid the obligation to provide insurance. For example, as of September 2014, several months before the mandate took effect for employers with at least 100 FTEs, Investor's Business Daily had compiled a list of 450 public and private employers for which it claims there was "strong proof" (i.e., official documents or accounts) that these employers had cut work hours from fullto part-time or reduced hours of new hires to be less than 30 in order to circumvent the health insurance benefit requirement. 2 Similarly, industry analysts have predicted a boost to temporaryhelp firms from the ACA (Hancock 2013) .
In this paper, we seek to shed light on the early effects the ACA employer mandate has had on short-hours, part-time employment. In our analysis, we distinguish between part-time employment for personal reasons and part-time employment for economic reasons. The latter should best capture any changes owing to an increase in employer demand for short-hours parttime employment. We previously estimated that around the time of the ACA's passage, about 5 percent of the wage and salary workers were vulnerable to changes in their employment arrangement and argued that, if employers chose to circumvent the mandate, the mechanisms would likely vary across industries according to the organization of production and established staffing practices (Dillender, Heinrich, and Houseman 2015) . The relatively small share of the workforce potentially affected by the mandate implies that any impacts on hours may be difficult to detect empirically outside of industries with a high share of such workers and in which use of low-hours part-time workers is an attractive alternative.
Our empirical strategy uses Hawaii as a control group in comparison with the rest of the nation. Hawaii has had, for several decades, a more stringent employer health insurance mandate than that contained in the ACA. Consequently, the introduction of the mandate in the ACA should have no effect on employer behavior in that state. Although Hawaii is in many ways a unique state, we find that part-time employment in Hawaii closely tracks part-time employment in the rest of the nation prior to the passage of the ACA, using monthly data from the Current Population Survey (CPS). Using the same data, we estimate that the ACA increased low-hours, involuntary part-time employment by two to three percentage points, or a half-million to a million workers, in retail, accommodations, and food services-the sectors where employers are most likely reduce hours if they choose to circumvent the mandate. Our findings are robust to placebo tests and alternative specifications.
The remainder of the paper is organized as follows. We provide background on the employer mandate in the ACA, on Hawaii's employer mandate, and on Massachusetts's health insurance reforms in Section 1. We provide an overview of the theory of employer-mandated benefits and prior research findings on the effects of mandated benefits in Section 2. In Section 3, we examine the factors affecting firms' decisions to comply with the mandate or circumvent it by shortening workers' hours or outsourcing work, and we provide descriptive evidence suggesting the mandate may have increased involuntary part-time employment in certain sectors.
We detail our methodology and data in Section 4, and we present findings from difference-indifferences and triple-difference specifications in Section 5. In the concluding section, Section 6, we review our findings, place them in context to those of related studies, and discuss implications for future research.
The Employer Mandate in the Affordable Care Act and in Hawaii and

Massachusetts Health Insurance Reforms
In the decades before the passage of the ACA, health care spending had been growing as for at least 60 percent of covered health care expenses and for which employees pay no more than 9.5 percent of family income for the coverage.
Although originally scheduled to take effect January 1, 2014, the employer mandate was delayed in various ways. In July 2013, the effective date of the employer mandate was delayed until January 1, 2015, and in February 2014, the mandate for employers with 50-99 full-time employees was further delayed until 2016 (Kennedy 2014) . As of January 1, 2015, employers with 100 or more FTEs were required to offer at least 70 percent of their full-time employees and their dependents health insurance; that share rose to 95 percent on January 1, 2016. If an employer subject to the mandate fails to offer health insurance and if at least one employee purchases insurance through an exchange and receives a subsidy or tax credit, the employer is subject to a penalty equal to $2,160 multiplied by the number of full-time employees less 30 (less 80 in 2015) . If an employer offers employees health insurance but that insurance fails to pay for 60 percent of covered expenses or the premium exceeds 9.66 percent of family income (the 2016 indexed threshold), the employer may also be subject to a penalty. Specifically, if, under these circumstances, employees receive subsidized insurance in the exchanges, then the employer is subject to a penalty of $3,240 for each employee receiving a tax credit or subsidy after the first 30 (80 in 2015). As of January 1, 2016, the employer mandate became effective for all employers with 50 or more FTEs.
The nation has been divided on health care reform. Institute (2015) reported that employers were finding it difficult to assemble disparate data sources from the human resources, finance, insurance, and payroll departments and to reformat them for filing the tax forms required for compliance with the employer mandate. It also found that those lacking the ability to expand information technology infrastructure were increasingly outsourcing these tasks to payroll companies. According to a 2013 survey, 88 percent of the employers polled thought the ACA would increase their costs, and 4.7 percent reported that they already had adjusted hours so that fewer employees qualify for insurance. Another 11.1 percent reported that they would adjust hours in the future (Mrkvicka et al. 2013) . Under the ACA, the employee's premium is capped at 9.66 percent of family income.
State Health Insurance Mandates: Hawaii and Massachusetts
Therefore, for low-wage workers whose employers are least likely to voluntarily provide health insurance, the premium employers would be required to pay would likely be higher under the ACA mandate. 5 In anticipation of the federal law, the Massachusetts employer mandate was repealed in 2013, and owing to delays in implementing the ACA, large Massachusetts employers
were not subject to any health insurance mandate for a period of one to two years.
In sum, while we expect that some Massachusetts employers would be affected by the ACA mandate, the ACA mandate should have little or no effect on employer behavior in Hawaii, because a more stringent mandate had been in operation in that state for decades prior to the passage of the ACA. Reflecting that more stringent mandate, the incidence of employersponsored health insurance is substantially higher in Hawaii than in any other state. To illustrate, we pooled annual data on employees from the March CPS Supplement for the years 2005 to 2010-a period that represents the six years prior to the passage of the ACA-and estimated a linear probability model on whether an individual received health insurance from his or her own 4 The vast majority of employers complied with the law. In 2010, 4.6 percent of employers who were required to provide coverage were penalized for noncompliance (Goodnough 2012) . 5 This section applies to states with and without Medicaid expansions. Because the ACA initially required states to expand Medicaid eligibility to people earning less than 133 percent of the federal poverty level, it specified that only people earning at least 133 percent of the federal poverty level are eligible for subsidies to purchase insurance on the exchanges. In states with Medicaid expansions, working adults with incomes of less than 133 percent of the federal poverty level are eligible for Medicaid. In states that opted not to expand Medicaid after National Federation of Independent Business v. Sebelius, people earning less than 133 percent of the federal poverty level are not eligible for Medicaid or for subsidies on the exchanges. As penalties are triggered when a worker receives a subsidy (and not from firms having uninsured workers or workers who receive Medicaid), neither case would trigger a penalty for an employer.
employer. 6 The model controls for job and demographic characteristics (occupation, industry, firm size, part-time status, gender) and year fixed effects. Figure 1 , which plots the mean residuals by state from this model, shows that Hawaii is an outlier. Controlling for job and demographic characteristics, we find that Hawaiian employees were 21 percentage points more likely to receive employer-sponsored coverage from their employer than the national average, and the incidence in Hawaii was 15 percentage points higher than in Nevada, the state with the next highest incidence of own employer-sponsored health insurance.
Theory and Prior Evidence on the Effects of Employer-Mandated Health Benefits
Although under the ACA large employers are required to provide health insurance benefits to employees working more than 30 hours per week, employers will not necessarily pay the cost of this benefit and may instead be able to shift some or all of the health insurance costs onto workers. Summers (1989) argues that any mandated benefit will function like a tax at a rate equal to the difference between the employer's cost of providing the benefit and the employee's valuation of it. That is, a mandated benefit only functions like a tax on employers to the extent that the employer's costs of providing the benefit are not equal to the employee's willingness to pay for it. If employees fully value the new benefit, theory predicts that employees will bear its costs through lower wages or other forms of compensation.
In practice, even if employees fully value the benefit, however, employers' ability to shift their costs onto workers in the form of lower wages may be constrained by minimum wages or union contracts. In addition, in a period of low inflation, as currently exists, employers may need to cut nominal wages in order to reduce real wages to cover the benefit cost; nominal wage cuts can have significant adverse consequences on worker morale and productivity. Moreover, empirical evidence suggests that at the premium rates that employers have recently been charging for health insurance benefits, take-up of those benefits has been declining in both small and larger firms. In other words, there appears to be a growing gap between employer costs and employees' willingness to pay for these benefits.
6 March CPS Supplements ask respondents about their health insurance coverage during the prior calendar year, and therefore the responses pertain to the period 2004-2009. Schultz and Doorn (2009) reviewed the existing literature on how employers respond to increases in health insurance costs or health insurance mandates and found some shifting of the costs of health benefit coverage to workers through lower wages. Gruber (1994) , for example, found evidence that mandated maternity benefits lowered the wages of demographic groups likely to use the benefit. Kolstad and Kowalski (2012) studied the effects of the Massachusetts mandate for employer-sponsored health insurance and found that employers complying with the law lowered wages by an average of $6,058 annually, and that this compensating differential was only slightly smaller in magnitude than the average cost to employers of providing the insurance, suggesting that employees valued the benefits and thus were willing to accept lower wages.
Other research has found evidence that increases in health insurance costs or mandated health insurance benefits leads to increases in hours worked (and overtime labor) among those with health insurance coverage and increases in the percentage of workers that do not qualify for benefits.
7 If employers are unable to fully shift the cost of the mandated benefit onto workers, they may pass along the costs to consumers in the form of higher prices, potentially reducing demand for their products and resulting in lower employment levels.
Alternatively, employers may increase their use of workers in staffing arrangements that are not covered by the employer mandate. In the case of the ACA, this involves workers averaging less than 30 hours per week or working in organizations with fewer than 50 full-time employees. Large employers may choose to reduce standard weekly hours below 30 hours per week for a larger share of the workforce. Because organizations with fewer than 50 FTEs are exempt from the mandate, large employers also may outsource tasks to small contract companies. In addition, although temporary workers with sufficiently long hours and prolonged assignments may be subject to the mandate, typically they will be exempted. Federal rules stipulate that to determine work hours for a particular employee, an employer may use up to a 12-month "look-back" period to establish whether an employee works an annual average of 30 hours per week. As a result, employers will not be required to offer insurance to many, if not most, on-call and temporary workers.
To the extent that employers seek to circumvent the mandate, the types of staffing arrangements used are likely to vary systematically across industries. Whether firms wishing to 7 See Schultz and Doorn (2009) avoid the mandate choose to cut workers' hours or outsource tasks to independent contractors or small firms will depend on the organization of production and the relative costs of using these alternative arrangements. We expand on this point further below, but first we review existing research evidence on firms' use of alternative staffing arrangements to lower benefit costs.
Evidence on Use of Alternative Arrangements to Lower Benefit Costs
A large research literature has examined the many and diverse reasons organizations use part-time, temporary, and contract employment arrangements. Staffing needs in many organizations lend themselves to part-time schedules. For example, in retail, a store may wish to bring in additional staff during peak hours, or, depending on its hours of operation, it may be unable to staff exclusively with employees on 40-hour-per-week schedules. In the same way, organizations typically use direct-hire or agency temporary workers to meet increased staffing needs during temporary periods of higher demand or to fill in for absent employees. Contractors are often used for their specialized expertise. organization's change in staffing in response to an increase in health insurance costs and found that a 1 percent increase in spending on health insurance benefits was associated with a 3.7 percent increase in part-time workers (when health insurance coverage was not offered to parttime employees).
Several studies have examined the effects of employer mandates in state health insurance reforms on staffing arrangements. Buchmueller, DiNardo, and Valletta (2011) argue that as health insurance costs increased following the passage of Hawaii's Prepaid Health Care Act, employer incentives to pass along the costs of health insurance to workers or to circumvent the mandate by using exempt part-time workers would grow. Using CPS data for the years 1979 to 2005, they find evidence that employers increasingly relied on low-hours part-time employees, particularly among workers most affected by the mandate. Similarly, in a study of the Massachusetts health insurance reform, we use CPS data and a difference-in-differences strategy to study the mandate's effect on part-time employment (Dillender, Heinrich, and Houseman, forthcoming) . We find a significant shift toward exempt part-time hours among low-educated workers-who are the ones most likely to be affected by the employer mandate. Silber and Condra (2013) show that from 2005 to 2007 temporary-help employment increased by 13.9 percent in Massachusetts compared to just 2.2 percent for the country overall, in spite of the fact that overall growth in Massachusetts was weaker than in the aggregate economy. Any effect of the Massachusetts health reform on employers' use of temporary staffing is particularly hard to disentangle, because the industry is highly cyclical and the Massachusetts reform was implemented on the eve of the Great Recession. Even so, the authors point out that this pattern suggests that a secular factor contributed to the growth of temporary-help employment in the state during the period, which coincided with the implementation of health care reform.
To date, evidence of the effects of the employer mandate in the ACA on staffing arrangements has been mixed. Even and Macpherson (2015) argue that although employers have an incentive to shift new health insurance coverage costs to workers by requiring employee contributions or reducing wages, because these strategies are less likely to work for low-wage workers, employers will look for other ways to avoid complying with the coverage mandate for low-wage workers. They use data from the CPS to assess whether the ACA employer mandate increased involuntary part-time employment. They apply a difference-indifferences strategy to estimate the average percentage of workers (aged 19-64) by year that are in involuntary (and voluntary) part-time employment and test whether the ACA effects show up in more new part-time jobs that are held involuntarily. 9 They find that involuntary part-time employment was higher in 2014 than one would have expected, given economic conditions and the composition of the labor market. Furthermore, their estimated increase in the probability of involuntary part-time employment was highest for workers without a college degree and for those earning lower wages in industries and occupations most likely to be affected by the ACA mandate.
Alternatively, Mathur, Slavov, and Strain (2016) use CPS data from 2008 to 2014 to examine the effects of the ACA mandate on part-time work. Using a difference-in-differences strategy, they test whether there was an increase in those working 25-29 hours compared to 31-35 hours in industries and occupations they deemed most likely to be affected by the mandate.
They conclude that the ACA mandate had no effect on part-time work, although the coefficients in their models were imprecisely estimated. Pinkovskiy (2015) examines changes in employment at the county level during the last U.S. recession and recovery period using data from the Quarterly Census of Employment and Wages, the CPS, and the MEPS-IC. He found that counties more exposed to changes from the ACA had a statistically insignificant decline in their part-time to full-time employment ratio. However, as he acknowledged, the ACA employer mandate had not yet taken effect in the time period of his analysis, and thus his analysis does not preclude the possibility of adverse labor market effects accompanying its full implementation.
Potential Effects of the ACA on Part-Time Employment and Descriptive Evidence
The potential effects of the ACA mandate on employer demand for short-hours part-time workers will depend on the following factors: 1) the number of workers who are vulnerable to a change in employment arrangement because of the mandate-workers who average 30 or more hours a week and who are employed at firms with at least 50 FTEs, but whose employers did not previously offer them health insurance coverage; 2) the cost of complying with the mandatei.e., offering health insurance that complies with the mandate; 3) the penalty for not complying with the mandate; and 4) the cost of using more short-hours part-time workers, and how this cost compares to the costs of using other employment arrangements (independent contractors, small contractors, temporary workers) to circumvent the mandate.
With respect to the first factor, the ACA employer mandate may have little effect on employer demand for short-hours part-time workers-or other alternative staffing arrangements-if it largely codifies existing practices. In other words, the ACA mandate may generally apply to employees who are already offered health insurance by their employers.
Indeed, in earlier work, we estimated that the large majority of wage and salary workers who are not offered employer-sponsored insurance are not subject to the mandate because they work in small firms or work fewer than 30 hours per week. Using 2008-2010 data from the March CPS, which contains information on coverage by an own-employer plan, as well as statistics on insurance take-up rates by industry, we estimate that only about 5 percent of the wage and salary workforce is covered by the mandate but not already offered health insurance by their employers (Dillender, Heinrich, and Houseman 2015) . While these estimates are rough, they nevertheless indicate that the share of the workforce that is vulnerable to a reduction in hours or other change in staffing arrangement is relatively small.
For those covered by the mandate, an employer will also weigh the costs of complying with it relative to the penalties associated with noncompliance. Prior to the mandate taking effect, low-wage workers comprised the majority of those who were not offered health insurance but were covered by the mandate, and the costs to employers of providing health insurance for them are high both in an absolute sense and as a percentage of their wages. To illustrate, consider a single, 40-year-old nonsmoker, who works 30 hours per week and earns $11 per hour, or $16,500 per year. That individual earns slightly above the threshold that would make her eligible for Medicaid in most states, but she would be eligible for assistance on the exchanges.
The average premium cost in 2016 of a bronze plan (which provides the minimum coverage under the ACA) is $3,480 for this individual. 10 Because the premium contribution from the employee cannot exceed 9.66 percent of her income, the employer must cover at least $1,886 of the premium, which amounts to 11.4 percent of the worker's wage income. Particularly if takeup rates are expected to be high, then the costs to employers hiring a large pool of low-wage workers of offering health insurance to all full-time employees could constitute a substantial percentage increase in labor costs. At the same time, as discussed above, the penalties firms face for not complying with the mandate are potentially high.
Given the relatively high costs of complying with the mandate and the financial penalties for noncompliance, some employers will have an incentive to circumvent the mandate by altering the way they staff. Reflecting differences in the organization of production, however, the types of staffing arrangements used are likely to systematically vary across industries.
11
Certain service industries utilize staffing models that heavily rely on part-time employment and 10 Information on average premium costs comes from the technology company HealthPocket, which compiles and ranks information on health insurance plans, and can be found at https://www.healthpocket.com/healthcare-research/infostat/2016-obamacare-premiumsdeductibles#.VxkL63osBOU. 11 We developed this argument originally in Dillender, Heinrich, and Houseman (2015) .
algorithms to vary workers' hours from week to week according to demand. 12 In such industries, the costs of reducing average weekly hours below the 30-hour threshold for certain employees to circumvent the mandate may be relatively low. In other sectors, such as manufacturing, production is organized around full-time shifts. The incidence of part-time employment is low, and consequently reduction of weekly hours to avoid the mandate may be a costly strategy. Use of temporary-help employment in manufacturing, however, is high. Although it is beyond the scope of this paper, the rise of temporary-help employment since the Great Recession could partly reflect a response to the ACA (Dillender, Heinrich, and Houseman (2015) .
Even though the focus of our inquiry is on the effect of the ACA employer mandate on employer demand for short-hours part-time work, it should be noted that the ACA may also increase the supply of workers desiring part-time jobs. In the past, because of adverse selection in insurance markets, individuals purchasing health insurance often faced very high premiums, and many sought full-time jobs in order to have access to affordable health insurance through their employers, who had group rates. By prohibiting price discrimination based on preexisting health conditions and by providing affordable care to individual buyers on the exchanges, the ACA is expected to reduce the hours that individuals choose to work; it thereby may increase voluntary part-time employment. In addition, low-earnings workers receive subsidies for health insurance, and those subsidies are phased out as earnings increase. The resulting high effective marginal tax on earned income for these workers may, for some, reduce the number of work hours they desire (CBO 2014) . For that reason, we distinguish between involuntary and voluntary part-time employment. Although an increase in voluntary part-time employment could be the consequence of a supply-side or demand-side response, an increase in involuntary parttime employment would only be consistent with increased employer demand for part-time scheduling.
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The CPS, the Bureau of Labor Statistics monthly household survey that covers around 60,000 households, is the primary source for data on employment and hours in the United States.
For individuals working part-time, the CPS collects information on whether part-time employment is voluntary (i.e., the individual works part-time for personal reasons) or involuntary (i.e., the individual works part-time for economic reasons-specifically, she cannot find full-time work or her employer has reduced her work hours). 14 A number of observers have noted that, although it has fallen during the recovery period, the rate of involuntary part-time employment has remained higher than would be expected given the state of the macroeconomy, suggesting that structural factors help to explain why it has a higher incidence today than before the recession (e.g., Valletta and van der List 2015). In addition, higher-than-normal involuntary part-time employment has been concentrated in sectors with high baseline rates of part-time employment (Dillender, Heinrich, and Houseman 2015; Robertson and Terry 2014) . proportionately greater than in accommodations and food services and retail.
These patterns of persistently high low-hours involuntary part-time employment in the accommodations and food services sector and the retail sector are plausibly consistent with an employer response to the ACA mandate in two ways. First, prior to the mandate taking effect, these sectors accounted for a large and disproportionate share of workers who would be covered by the mandate but who were not offered health insurance. Although they accounted for only 20 percent of wage and salary employment, they accounted for an estimated 42 percent of workers 14 Although the American Community Survey has a much larger sample than the CPS, it does not ask about hours worked at a specific job, nor does it probe respondents as to the reasons they work part-time, thus making it insufficient for our study. 15 The figures come from authors' tabulations of the monthly CPS public use files. Omitted sectors have very low rates of part-time and involuntary part-time employment and were dropped from the figures to improve their readability.
vulnerable to a change in staffing arrangements (Dillender, Heinrich, and Houseman 2015) .
Given the large numbers and exceptionally high concentration of vulnerable workers in these sectors, it is plausible that any response to the mandate would be detected there. Second, for employers who wish to sidestep the mandate by changing the way they staff some positions, shortening hours is likely to be a particularly attractive alternative. Almost 70 percent of the workers in jobs identified as vulnerable to a staffing change in these sectors worked between 30 and 39 hours per week, and so were relatively close to the 30-hour threshold (Dillender, Heinrich, and Houseman) . Moreover, the organization of work in these sectors has long made heavy use of variable-hours scheduling and low-hours part-time employment. Case studies have documented the extensive use of variable-hours scheduling in these sectors, and survey evidence from the National Longitudinal Survey of Youth (NLSY) shows that three out of the four occupations with the greatest variability in hours were core occupations in these sectors: retail workers, food service workers, and janitors and cleaners (Henly and Lambert 2015; Lambert, Fugiel, and Henly 2014) . These institutional factors suggest that it would be relatively straightforward for many employers in these sectors to cut hours, particularly the hours of those close to the 30-hour threshold, should they wish to sidestep the mandate.
We turn now to formally testing the effects of the ACA on part-time employment.
Methodology and Data
Our methodology for estimating the effects of the ACA employer mandate on short-hours part-time employment exploits the fact that this mandate should have virtually no effect on employer, or household, behavior in Hawaii. To determine the effect of the ACA on the probability of holding a short-hours part-time job in the other states, where the mandate would be binding, we estimate the following difference-in-differences equation:
(1) .
Outcome y is an indicator variable measuring whether individual i working in sector j in state s and time t is in a short-hours part-time job. We estimate models in which the outcome measure includes all short-hours part-time employment, and we also estimate models in which the outcome measure is restricted to part-time employment for economic reasons (i.e., involuntary).
The regression model controls for demographic and job characteristics (age, age 2 , gender, education, race and ethnicity, occupation); the state monthly unemployment rate; and monthyear, state, and major sector fixed effects. The period following the passage of the ACA is interacted with Hawaii, and the coefficient captures differences between Hawaii and the other states in the probability of being part-time that did not exist prior to the act's passage. Because available evidence indicates that many employers began to adjust their behavior shortly after the act's passage in response to the prospect of the mandate, we define the post-ACA period as 2011 and later. Although the employer mandate was postponed in July 2013 and did not take effect until January 2015 for employers with 100 or more FTEs, it is plausible that many employers would have begun their adjustment to the mandate years before the mandate took effect. If employers wished to cut the hours of existing employees to avoid the mandate, legally they would need to establish that those employees' hours fell below the 30-hour-per-week threshold in the year before the start of the mandate-which according to the original schedule would have been 2013. In addition, it bears noting that in the initial years following the ACA's passage regulations had not been fully promulgated, there was much confusion about the law's requirements, and opposition to the mandate was intense among many businesses. In light of the confusion and hype surrounding the ACA, some businesses that had cut hours during the recession may have decided not to increase workers' hours in anticipation of the mandate, even as demand recovered. We also expect that the incentives employers have to shorten hours of work to circumvent the mandate will vary substantially across industries. In particular, as detailed above, we expect that the financial benefits would be potentially relatively high and costs relatively low for shortening hours to circumvent the mandate in the retail and the accommodations and food services sectors, and we expect that any impacts of the ACA employer mandate on short-hours part-time work will be concentrated in these sectors, except in
Hawaii. In view of this, we also estimate the following triple-difference specification:
Along with controls for demographic and job characteristics, the triple-difference specification includes a more extensive set of fixed effects-state-month-year; state interacted with employment in retail, accommodations, and food services (RAF); and month-year interacted with RAF-that control for other factors potentially affecting the probability of short-hours part-time employment. 16 In Equation (2), captures the change, following the passage of the ACA, in the in the probability of short-hours part-time work in the RAF sector in Hawaii compared to the probability of short-hours part-time work in the RAF sector in other states that is not explained by differences in general economic conditions between the pre-and post-ACA period in Hawaii relative to the rest of the country.
17
We estimate Equations (1) and (2) 18 16 The inclusion of state-month-year fixed effects in Equation (2) obviates the need for including state unemployment rate as a control. 17 In experimental terminology, Hawaii is the one "untreated" state, the state that is unaffected by the ACA employer mandate. Point estimates for β would be equal and opposite in sign if we were instead to interact an indicator for belonging to the set of treated states with the post-ACA time period. 18 The question concerning the reason for part-time work is only asked of those who were at work during the survey week and who usually work fewer than 35 hours per week in up to two jobs. It is possible that an individual has her hours reduced below 30 hours per week on a main job and picks up a second job that boosts her hours to 35 or above. That individual would not be counted as involuntarily part-time on the main job. The share of individuals with second jobs is very small-about 5 percent. In addition, some workers report that their weekly hours are variable, and they are subsequently asked if their usual hours are part-time or full-time. We classify variable-hours workers who indicate they usually work part-time as short-hours part-time, although deleting them from our sample has no substantive effect on our results.
Our sample includes wage and salary workers aged 18 to 64; self-employed are excluded from the sample because the employer mandate does not apply to their situation. We present estimates of models over two time periods: 2003-2015 and 1994-2015 . Although the longer time period, which incorporates two recessions, would generally be preferable, Buchmueller, DiNardo, and Valletta (2011) argue that Hawaiian employers continued to adjust behavior to the mandate as health insurance premium costs kept rising through the 1990s. We show that our findings are not sensitive to time period. Table 1 presents results for the difference-in-differences specification in Equation (1).
Results
Selected coefficient estimates for four outcomes are displayed: 1) working fewer than 30 hours per week, 2) working 30 or fewer hours per week, 3) working fewer than 30 hours per week for economic reasons, and 4) working 30 or fewer hours per week for economic reasons. To show the time patterns of any response, we interact residence in Hawaii with the year before and the year of the ACA's passage (2009, 2010) and each year following the act's passage. We also present Wald tests for the joint significance of the coefficients on the post-ACA period. All observations are weighted using the CPS weights. In addition, because individuals in the CPS may appear in the data up to eight times, we cluster standard errors on individuals.
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Panel A of Table 1 reports coefficient estimates of the interaction of Hawaii with year from models based on the sample of workers employed in all sectors. If the passage of the ACA led to greater low-hours part-time employment except in Hawaii, one would expect that the coefficients on the Hawaii interaction terms would be negative after 2010. These coefficient estimates, however, are near zero and never statistically significant. Panels B and C of Table 1 display coefficient estimates for models restricted to workers employed in retail, accommodations, and food services and workers employed in all other sectors, respectively. For the sample of workers in retail, accommodations, and food services, the coefficient estimates on the Hawaii-year interaction terms become large and negative beginning in 2011, and, except for 2015, are statistically significant at conventional levels. In all specifications, tests of joint significance suggest that, following the ACA's passage, the probability of being in a short-hours part-time job and of being involuntarily in a short-hours part-time job was significantly lower in Hawaii than in the rest of the United States relative to the differential during the period prior to the passage of the ACA. A comparison of estimates from models in which the dependent variable measures all short-hours part-time work with those in which the dependent variable is short-hours part-time work for economic reasons reveals that the coefficient estimates for the Hawaiian interaction term are generally only slightly more negative in the former than in the latter. This indicates that most of the effect is coming from involuntary part-time employment and so is demand driven. Estimates from a model in which the dependent variable is specified as voluntary short-hours part-time employment (not reported in Table 1 ) confirm that coefficient estimates on the Hawaiian interaction term during the post-ACA period are not jointly statistically significant. 20 Panel C coefficient estimates on the Hawaii-year interaction terms are uniformly near zero and insignificant for the period following the ACA's passage, indicating the mandate has to date had little discernible effect on short-hours part-time employment in other sectors.
In view of these results, we estimate the triple difference specification of Equation (2), providing a more rigorous test of the hypothesis that in affected states the ACA increased shorthours part-time employment-in particular, involuntary short-hours part-time employment-in retail, accommodations, and food services. This model includes an extensive set of fixed effects in order to control for other factors that might affect changes in short-hours part-time employment in the Hawaiian retail, accommodations, and food services sectors relative to the rest of the country and to other Hawaiian sectors following the passage of the ACA. In addition, because of concerns that standard errors may be understated in difference-in-differences specifications when the number of treated and untreated states is unbalanced, we estimate a series of placebo tests to assess the statistical significance of our estimates. 21 See Conley and Taber (2013) and Buchmueller, DiNardo, and Valletta (2011) for discussions of potential biases to standard errors when there are few treated (or in our case untreated) states. Our approach, which generates p-values based on a set of placebo estimates, follows that in Buchmueller, DiNardo, and Valletta. or food services following the passage of the ACA. The fraction of placebo runs for which the coefficient on this state interaction term is less than the coefficient for the Hawaiian interaction term provides a conservative test of statistical significance.
The top panel of Table 2 reports the results of this specification using data for the period 2003-2015. The first two columns display the coefficient on the Hawaiian interaction term for models in which the dependent variable captures all short-hours part-time employment, defined either as less than 30 hours or as 30 hours or less per week, respectively. These estimates indicate that the ACA increased short-hours part-time employment on the order of two to three percentage points. In only four of the placebo tests (8 percent) were the interaction terms less than that of Hawaii's, suggesting the estimates are moderately significant (one-tailed test). The third and fourth columns report results from models in which the dependent variable is defined as short-hours part-time employment for economic reasons. The point estimates on the Hawaiian interaction terms are only 0.04 to 0.08 points less than the corresponding estimates in the first two columns, indicating that most of the estimated effect of the mandate arises from an increase in involuntary short-hours part-time work. Moreover, in none of the placebo models was the coefficient on the state interaction term smaller than that for Hawaii, indicating strong statistical significance.
Panel B displays models estimated over the years 1994-2015. In the first two columns, where the dependent variable is defined as any short-hours part-time employment, coefficient estimates for the Hawaiian interaction term are quite similar to those displayed in panel A for the shorter time period, and just two placebo estimates (4 percent) are smaller. In the third and fourth columns, where the dependent variable is involuntary short-hours part-time employment, the coefficient estimates on the Hawaiian interaction terms are only slightly smaller (0.001 to 0.003 points) than their counterparts for any short-hours part-time employment and are highly significant; no placebo estimate is smaller. Our estimates imply that the ACA increased involuntary short-hours part-time employment by 2.4 to 3.1 percentage points-or about 600,500 to 800,500 workers-in retail, accommodations, and food services.
The models reported in Table 2 
Conclusion
Since the passage of the ACA in 2010, there has been considerable speculation that there would be widespread reduction in weekly scheduled hours below the 30-hour threshold by employers seeking to avoid its mandate. Those predictions, however, ignore the fact that the majority of workers who, prior to the ACA, were not receiving offers of health insurance coverage from their employer were not covered by the mandate. In an earlier work, we estimate that at the time of the act's passage only about 5 percent of wage and salary workers would be covered by the mandate but were not already receiving an offer of employer-sponsored health insurance and so would be potentially vulnerable to a reduction in hours (Dillender, Heinrich, and Houseman 2015) . Moreover, we emphasize that although compliance with the mandate could result in a substantial percentage increase in compensation for some-particularly lowwage workers-employers will have to weigh any increase in costs associated with offering health insurance against the costs of reorganizing work around short-hours schedules. Such reorganization may often be costly and infeasible, and in these circumstances firms will likely comply with the mandate or use other mechanisms, such as outsourcing, to circumvent it.
We find strong evidence that the ACA increased short-hours part-time employment, but only in sectors where a large concentration of workers was affected by the mandate and where use of variable weekly scheduling and low-hours part-time employment was already prevalent.
Specifically, exploiting the fact that the employer mandate was not binding in Hawaii in difference-in-differences and triple-difference models, we estimate that the short-hours part-time employment increased by two to three percentage points in retail, accommodations, and food services; almost all of the increase was the result of an increase in involuntary part-time employment, indicating that employer demand, not worker supply, was the cause of the growth in short-hours part-time employment. Our results contrast with those of most existing studies of the effects of the ACA on part-time employment.
22 This, we suspect, is because in aggregate the effects will be small as a percentage of the workforce and because most prior studies are insufficiently powered or targeted to detect effects in sectors where they are likely concentrated.
Our study identifies causal effects resulting from employers' initial reactions to the mandate. Those effects could change over time. Our time analysis measures responses during the period following the passage of the ACA through the first year of implementation for employers with 100 or more FTEs. During much of the period, the regulations governing the mandate were being developed, and there was much confusion among employers over their costs. The period was also marked by strong opposition to the mandate among many employers, which may have been associated with some exaggeration of potential costs. As employers learn about the actual cost implications of the mandate in their circumstances, behavior may change.
In addition, it is important to recognize that the effects of the mandate on staffing arrangements are not independent of economic conditions. If the economy continues to substantially improve and labor markets tighten, more employers may find it in their interests to offer longer work hours and health insurance benefits. In a different way, an increase in inflation could increase the probability that employers offer workers health insurance, by making it easier for them to pass along premium costs in the form of lower real wages without cutting nominal wages. There is a need, therefore, for future studies of the effects of the ACA mandate on part-time employment, as well as on other staffing arrangements, which have not been addressed in this or other research. 22 The notable exception is Even and MacPherson (2015) , which, although using a quite different methodology from our study, examines effects by industry and occupation. , gender, race-ethnicity, education, occupation), statemonth-quarter, RAF sector-month-quarter, and RAF sector-state fixed effects. Data come from the monthly CPS. Observations include wage and salary workers aged 18-64; observations are weighted by the CPS weights. ~ denotes significance at the 0.10 level, * at the 0.05 level, and ** at the 0.01 level. SOURCE: Authors' calculations using CPS data. Weekly hours < 30
Weekly hours ≤ 30
NOTE: Each set of plots displays selected coefficient estimates and 95% confidence intervals from models in which the dependent variable indicates involuntary part-time employment with weekly hours less than 30 or involuntary part-time employment with weekly hours of 30 or less. Reported coefficient estimates are for variables measuring the interaction of employment in the Hawaiian retail, accommodations, and food (RAF) sectors with the indicated year. All models also include demographic and job characteristics variables (age, age 2 , gender, race-ethnicity, education, occupation), state-month-quarter, RAF sector-month-quarter, and RAF sector-state fixed effects. Data come from the monthly CPS for the period 1994-2015. Observations include wage and salary workers aged 18-64; observations are weighted by CPS weights. ~ denotes significance at the 0.10 level, * at the 0.05 level, and ** at the 0.01 level.
